
Case
Reports

Anomalous Origin 
of the Right Coronary
Artery from the Left
Coronary Sinus
Case Report and Literature Review

A 41-year-old man with no relevant cardiac history presented for evaluation of episod-
ic syncope. Electrocardiography showed sinus rhythm with right bundle-branch block
and Q waves in leads II, III, and aVF. Subsequent exercise treadmill testing and techne-
tium 99m sestamibi study revealed a reversible posterior defect. Coronary angiogra-
phy later showed a right coronary artery that arose from the left coronary sinus—an
anomaly that has been associated with angina, myocardial infarction, and sudden car-
diac death.

After being informed of the potential risks and options associated with this anomaly,
the patient chose long-term β-blocker medical therapy. At follow-up, this treatment ap-
peared to have resolved his episodic syncope. (Tex Heart Inst J 2002;29:37-9)

he incidence of coronary anomalies in patients undergoing coronary an-
giography varies from 0.64% to 1.3%. Many of these anomalies are clini-
cally benign; however, others are associated with serious morbidity. We

describe the case of a patient in whom evaluation of episodic syncope revealed an
anomalous right coronary artery arising from the left coronary sinus. We discuss
the clinical importance of this anomaly and review the literature concerning cur-
rent views and therapy.

Case Report

In October 2000, a 41-year-old white man with no relevant medical history went
to his internist with lightheadedness and syncope on exertion. The patient was an
active individual and had not previously had problems with chest pain or shortness
of breath on exertion. The presenting symptoms had begun approximately 5 weeks
before, when the patient experienced the sudden onset of lightheadedness while
running to an airline gate. The episode lasted a few seconds but resolved sponta-
neously. One week later, while pounding in a tent stake, the patient lost conscious-
ness, and the episode resolved spontaneously after about 30 seconds. According to
the patient, during neither episode was there any occurrence of postictal confusion,
tongue biting, incontinence, or notable neurological symptoms. The patient also
stated that the episodes were not associated with any palpitations, urination, defe-
cation, or unusual neck positions.

Exercise treadmill testing (ETT) and a technetium 99m sestamibi study revealed
a reversible posterior defect. Echocardiography showed lateral hypokinesis and a
slightly low ejection fraction. An electrocardiogram showed sinus rhythm with
right bundle-branch block and Q waves in leads II, III, and aVF. The patient’s ini-
tial physical examination and laboratory results showed no other abnormalities. He
was referred to our institution for cardiac catheterization.

Selective catheterization of the left coronary artery revealed nonocclusive coro-
nary artery disease. Attempted cannulation of the right coronary artery was diffi-
cult and at times resulted in episodes of complete heart block, especially during
inadvertent entry into the left ventricle with the catheter. Prophylactic pacing wires
were placed, and nonselective catheterization revealed an anomalous origin of the
right coronary artery from the left coronary sinus (Fig. 1).
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Because of the known association between this
coronary anomaly and adverse cardiac events (see Dis-
cussion), the patient was started on β-blockers. A sub-
sequent Holter study revealed no arrhythmias, and
the patient has since experienced no episodes of light-
headedness or syncope.

Discussion

Anomalous origin of the right coronary artery is a rare
congenital anomaly that was 1st described in 1948 by
White and Edwards.1 The prevalence of this anomaly
in the white population, as determined from autopsy
studies, is 0.026%.2 The prevalence of this anomaly
in other populations, however, is significantly higher.
Kaku and colleagues3 examined 17,731 patients un-
dergoing coronary angiography in Japanese centers
between 1968 and 1994 and noted a prevalence of

0.25%. Topaz and coworkers4 reported similar num-
bers in their study and noted that anomalous origin of
the right coronary artery was the most common coro-
nary anomaly in people of Hispanic origin.

It is well established that an anomalous origin of 
the right coronary artery can lead to angina pectoris,
myocardial infarction, or sudden death, in the ab-
sence of atherosclerosis.5 The pathophysiologic basis
for this association, however, is unclear. Mechanical
compression of the right coronary artery by the great
vessels is the usual explanation, because the anom-
alous right coronary artery generally courses between
the aorta and the pulmonary artery to its normal po-
sition. Others have suggested that the oblique angle at
the juncture of the anomalous right coronary artery
and the left coronary sinus produces a slit-like orifice
in the aortic wall that can collapse during exercise.5
Recently, Kaku’s group6 suggested that the proximal
portion of the right coronary artery, situated between
the aorta and the pulmonary artery, might be more
prone to spasm than it would be otherwise.

Regardless of the causes of the adverse associations,
there is a need to study prospectively those patients at
highest risk. In 1992, Taylor and co-authors,5 in their
study of 52 patients with anomalous origin of the
right coronary artery, noted that 25% had died sud-
denly and in most cases asymptomatically. Moreover,
the anomalous right coronary artery was 2nd only to
the anomalous left main coronary artery as the car-
diac anomaly most frequently associated with sudden
cardiac death.

In an effort to stratify such cases by risk, Taylor and
associates later (in 1997)7 performed a blinded patho-
logic analysis of 21 cases of anomalous origin of the
right coronary artery. Despite reviewing a variety of
anatomic variables (including ostial size, length of in-
tramural course, angle of takeoff, and the presence of
symptoms), this group found that only an age of 30
years or older was associated with a lower incidence of
sudden cardiac death.

Understandably, the choice of treatment for this
coronary anomaly is controversial, with some advo-
cating revascularization in all cases. Proposed options
include translocation of the right coronary artery to
the aorta,8 ostioplasty (excision of the common wall
between the right coronary artery and the aorta),9 and
bypass grafting of the right coronary artery (with op-
tional ligation of the native artery proximal to the graft
anastomosis to prevent competitive flow).10 However,
the long-term benefits of such therapies have not yet
been demonstrated.

In Japan, treatment for this condition is more con-
servative. Kaku and associates3 studied 56 patients
with an anomalous origin of a coronary artery and
treated them medically with β -blockers. Approxi-
mately 9% of these patients experienced episodes of
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Fig. 1  Nonselective angiography in the left anterior oblique
projection (A) and the right anterior oblique projection (B)
revealing an anomalous origin of the right coronary artery 
from the left coronary sinus.
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hypotension and arrhythmias on exertion, and no
death was found to be directly related to the congeni-
tal anomaly during 5 years of follow-up.

In the present case, the patient was informed of the
various options to manage his condition. He chose
medical therapy, which was effective in resolving the
syncope.
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